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Causes of Retransplantation After Primary Liver Transplantation in 
4000 Consecutive Patients: 2 to 19 Years Follow-up 
R. Kashyap, A. Jain, J. Reyes, A.J. Demetris, K.A. Elmagd, S.F. Dodson, W. Marsh, V. Madariaga, 
G. Mazariegos, D. Geller, G.A. Bonham, T. Gacciarel Ii , P. Fontes, T.E. Starzl, and J.J. Fung 
L IVER TRANSPLANTATION (LTx) for end-stage 
- liver failure is an accepted modality of treatment. If 
the transplanted liver fails, retransplantation is often the 
only" treatment ror long-term survival. 1 The present study 
examines the rate and causes of retransplantation in 4000 
consecutive patients who underwent LTx from February 
1981 to April 1998. All patients were followed until Novem-
ber 1999. Mean follow-up was 9.4 ± 3.8 years (median 9.6: 
range 2 to 19 years). The population was divided into three 
eras (1981 to 1985 era A, n = 478; 1986 to 1990 era B, n = 
1382; and 1991 to 1998 era C, n = 2140). The details of the 
population have been described elsewhere.2 
RESULTS 
In the follow-up period 774 patients (19.4%) received a 
second transplant, 148 (3.7%) received a third transplant, 
'20 (0.5%) received a fourth transplant, and five patients 
(0.13%) received more than four allografts. The rate of 
retransplantation and the causes of retransplantation in 
'various eras are shown in Tables 1 and 2. The overall rate 
of retransplantation has declined significantly in each sub-
sequent era: from 33.4% in era A to 23.7% in era Band 
13.4% in era C. (P = .001). This may in part be a result of 
the length of follow-up, however, 54.7% of first retrans-
plants have occurred within 30 days. The reason for 
retransplant for rejection has declined from 13.2% to 1 % 
(P = .001). The rate of hepatic artery thrombosis has 
declined from 8.1 % in era A to 6.7% in era Band 3.8% 
in era C. Rate of primary nonfunction in era A, B, C was 
4.6%, 7.0%, and 6.0%, respectively. This may be because 
more older donors are being used in era C. The rate of 
donor age above 50 years had increased from 1.5% in era 
A to 3.3% in era Band 22.5% in era C (Table 2). Survival 
according to cause of retransplantation is shown in Fig 1. 
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Table 1. Overall Causes of First Retransplant 
Causes 
Primary nonfunction 
Hepatic artery thrombosis 
Chronic rejection 
Recurrent disease 
Acute rejection 
Biliary complications 
Technical 
Miscellaneous 
Unknown 
Total 
0041-1345/01/$-see front matter 
PII S0041-1345(00)02563-X 
1486 
Number(%) 
249 (32.2) 
214 (27.6) 
113(14.5) 
44 (5.5) 
38 (4.9) 
22 (2.8) 
12 (1.5) 
48 (6.2) 
34 (4.3) 
774 (19.4) 
Mean Interval Currently Alive n (%) 
0.3 + 0.4 97 (38.8) 
5.5 + 14 85 ('39.7) 
25.1 + 28.3 48 (42.4) 
31.9 + 32.2 15 (34.8) 
5.4 + 20.4 13 (34.2) 
16.8 + 24 8 (36.3) 
34.9 + 35.2 6 (50) 
16.4 + 28 12 (25) 
28 + 47 14 (40) 
10.7 + 24 298 (38.5) 
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Table 2. Rate of First Retransplant According to Era (%J 
Rate 
Overall rate of retransplant 
Rate of retransplant for rejection 
Rate of retransplant for hepatic artery thrombosis 
Rate of retransplant for primary nonfunction 
Donor age> 50 years 
II PNF 
~ HAT >30 days 
EI Chronic Rejection 
Era A 
334 
13.2 
8.1 
4.6 
1.5 
»;:: HAT <30 days 
I!iI! Acute Rejection c 
1 Year 2 Year 5 Year 10 Year 
1487 
Era B Era C 
23.7 13.4 
4.8 1.0 
6.7 3.8 
7.0 6.0 
3.3 22.5 
Fig 1. % Survival (Y-axis) ac-
cording to causes of retrans-
plantation (years post-L TX: X-
axis). 
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